Molecular and enzymatic properties of "cytochrome aa3"-type terminal oxidase derived from Nitrobacter agilis.
Cytochrome c oxidase (cytochrome aa3-type) [EC 1.9.3.1] was purified from Nitrobacter agilis to an electrophoretically homogeneous state and some of its properties were studied. The enzyme showed absorption peaks at 422, 598, and 840 nm in the oxidized form, and at 442 and 606 nm in the reduced form. The CO compound of the reduced enzyme showed peaks at 436 and 604 nm, and the latter peak had a shoulder at 599 nm. The enzyme possessed 1 mol of heme a and 1.6 g-atom of copper per 41,000 g, and was composed of two kinds of subunits of 51,000 and 31,000 daltons. These results show that the structurally minimal unit of the enzyme molecule is composed of one molecule each of the two subunits and contains 2 molecules of heme a and 2-3 atoms of copper. the enzyme rapidly oxidized ferrocytochromes c of several eukaryotes as well as N. agilis ferrocytochrome c-552. The reactions catalyzed by the enzyme were strongly inhibited by KCN. The reduction product of oxygen catalyzed by the enzyme was concluded to be water on the basis of the ratio of ferrocytochrome c oxidized to molecular oxygen consumed.